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(567)  Avehicle light optical element assembly of a ve-
hicle lamp, and a vehicle lighting device, a vehicle lamp
and a vehicle comprising the vehicle light optical element
assembly of the vehicle lamp. The vehicle light optical
elementassembly comprises a low-beam primary optical
element (1), a high-beam primary optical element (2) pro-
vided below the low-beam primary optical element (1),
and a lens (3) provided on the front end of the low-beam
primary optical element (1) and/or the high-beam primary
optical element (2), wherein the low-beam primary optical
element (1) and/or the high-beam primary optical ele-
ment (2) are integrated with the lens (3), and the
low-beam primary optical element (1) and the high-beam
primary optical element (2) are suitable for light conver-
gence and collimation to then pass through the lens (3)
to form a low-beam illumination light shape and a
high-beam illumination light shape. The vehicle light op-
tical element assembly has the advantages of a compact
structure, a small volume, and high assembly accuracy.
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Description
Cross Reference to Related Applications

[0001] This application claims the benefit of Chinese
Patent Application No. 202020281769.6, filed on March
9, 2020, which is hereby incorporated by reference in its
entirety.

Field

[0002] The presentdisclosure relates to vehicle lights,
and specifically relates to a vehicle light optical element
assembly. In addition, the present disclosure further re-
lates to a vehicle lighting device, a vehicle light and a
vehicle.

Background

[0003] In recent years, vehicle lights and headlamp
modules assembled in vehicle lights have been rapidly
developed. From the early halogen lamps to the later
Xenon lamps and to the current LEDs and laser light
sources, the vehicle lights have become more intelligent,
and the modeling is more differentiated. In various vehi-
cle light light sources, LED light sources are gradually
getting the attention of automobile manufacturers due to
their excellent performance and low-cost advantages.
With the development of the LED light sources, their light
distribution structure is gradually developing.

[0004] In the prior art, a projection lighting system of
an LED light source commonly used in vehicle lights gen-
erally includes a light source, a reflection element, a light
shield plate and an optical lens. Light emitted by the light
source is emitted to the light shield plate after being re-
flected by the reflection element. After being intercepted
by the light shield plate, the lightis projected by the optical
lens to form a lighting light shape with a light and shade
cut-off line. However, due to a large light emitting angle
of the LED light source, the dimension of the reflection
element needs to have a larger coverage range relative
to a light-exiting angle of the light source to ensure certain
system light efficiency, but this is in prominent contradic-
tion with the trend of increasingly compact modelings of
vehicles in the future. Therefore, a compact, lightweight
and efficient optical system is needed to meet the strong
market demand.

[0005] In view of the above-mentioned shortcomings
of the prior art, it is necessary to design a vehicle light
optical element assembly.

Summary

[0006] The problem to be solved by the first aspect of
the present disclosure is to provide a vehicle light optical
element assembly which is compact in structure, smaller
in size and high in assembling accuracy.

[0007] Inaddition, the problem to be solved by the sec-
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ond aspect of the present disclosure is to provide a ve-
hicle lighting device. A vehicle light optical element as-
sembly in the vehicle lighting device is compact in struc-
ture, smaller in size and high in assembling accuracy.
[0008] Further, the problem to be solved by the third
aspect of the present disclosure is to provide a vehicle
light. A vehicle light optical element assembly in the ve-
hicle light is compact in structure, smaller in size and high
in assembling accuracy.

[0009] Further, the problem to be solved by the fourth
aspect of the present disclosure is to provide an automo-
bile. A vehicle light optical element assembly of the ve-
hicle is compact in structure, smaller in size and high in
assembling accuracy.

[0010] Inorderto solve the above-mentioned technical
problems, the first aspect of the present disclosure pro-
vides a vehicle light optical element assembly, including
a low-beam primary optical element, a high-beam prima-
ry optical element provided below the low-beam primary
optical element, and a lens provided at the front end of
the low-beam primary optical element and/or the high-
beam primary optical element. The low-beam primary
optical element and/or the high-beam primary optical el-
ement arefis integrated with the lens; the low-beam pri-
mary optical element sequentially, from back to front, in-
cludes a low-beam condensation part and a low-beam
light passing part; the low-beam light passing part and a
lens light-incidence part are integrated; a front edge of
the lower surface of the low-beam light passing part is
formed into a low-beam cut-off line structure; the high-
beam primary optical elementincludes at least one high-
beam condensation part; a high-beam light-exiting sur-
face is formed at the front end of the high-beam conden-
sation part; or, the high-beam primary optical element
sequentially, from back to front, includes at least one
high-beam condensation part and a high-beam light
passing part; the high-beam light passing part and the
lens light-incidence part are integrated; a front edge of
the upper surface of the high-beam light passing part is
formed into a high-beam cut-off line structure; the low-
beam primary optical element includes at least one low-
beam condensation part; a low-beam light-exiting sur-
face is formed at the front end of the low-beam conden-
sation part. Or, the low-beam sequentially, from back to
front, includes at least one low-beam condensation part
and a low-beam light passing part, and the high-beam
sequentially, from back to front, includes at least one
high-beam condensation part and a high-beam light
passing part; the low-beam light passing part and the
high-beam light passing part are integrated with the lens
light-incidence part; a front edge of the lower surface of
the low-beam light passing partis formed into a low-beam
cut-off line structure; and a frontedge of the upper surface
of the high-beam light passing part is formed into a high-
beam cut-off line structure. A wedge-shaped gap is
formed between the low-beam light passing part and the
high-beam light passing part; the lens includes the lens
light-incidence part and a lens light-exiting part; the lens
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light-incidence part is a plane, a backwards protruding
curved surface or a forwards protruding curved surface;
the lens light-exiting part is a forwards protruding curved
surface; and the low-beam primary optical element and
the high-beam primary optical element are suitable for
focusing and collimating light and then forming a low-
beam lighting light shape and a high-beam lighting light
shape via the lens.

[0011] As a preferred structural form, a plurality of low-
beam condensation parts are provided in a left-right di-
rection, and a plurality of high-beam condensation parts
are provided in a left-right direction.

[0012] As another preferred structural form, the low-
beam condensation part is of a condensation cup struc-
ture or a protrusion structure which protrudes towards
the back. More preferably, the high-beam condensation
part is of a condensation cup structure or a protrusion
structure which protrudes towards the back.

[0013] As a further preferred structural form, the back
end of the condensation cup structure is provided with a
concave cavity; the bottom of the concave cavity is pro-
vided with a protrusion; an external contour surface of
the condensation cup structure is of a curved structure
having an aperture that is gradually increased from the
back end to the front end; or the condensation cup struc-
ture is solid, a light-incidence surface of which is a plane,
a convex curved surface or a concave curved surface;
and the external contour surface of the condensation cup
structure is of a curved structure having an aperture that
is gradually increased from the back end to the front end.
[0014] The second aspect of the present disclosure
provides a vehicle lighting device, including low-beam
light sources, high-beam light sources, and the vehicle
light optical element assembly according to any one of
the above-mentioned technical solutions. The low-beam
light sources are in one-to-one correspondence to the
low-beam condensation parts, and the high-beam light
sources are in one-to-one correspondence to the high-
beam condensation parts.

[0015] As a specific implementation mode, the vehicle
lighting device further includes a low-beam circuit board
and a high-beam circuit board; the low-beam light sourc-
es are provided on the low-beam circuit board, and the
high-beam light sources are provided on the high-beam
circuit board; or the vehicle lighting device further in-
cludes a circuit board, and the low-beam light sources
and the high-beam light sources are both provided on
the circuit board.

[0016] The third aspect of the present disclosure pro-
vides a vehicle light, including at least one vehicle lighting
device according to any one of the technical solutions.
[0017] The fourth aspect of the present disclosure pro-
vides a vehicle, including the vehicle light according to
the above-mentioned technical solution.

[0018] By means of the above-mentioned technical so-
lutions, the vehicle light optical element assembly of the
presentdisclosure includes the low-beam primary optical
element, the high-beam primary optical element provided
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below the low-beam primary optical element, and the lens
provided at the front end of the low-beam primary optical
element and/or the high-beam primary optical element.
The low-beam primary optical element and/or the high-
beam primary optical element are/is integrated with the
lens; and the low-beam primary optical element and the
high-beam primary optical element are suitable for fo-
cusing and collimating light and then forming a low-beam
lighting light shape and a high-beam lighting light shape
via the lens. By means of integrating the low-beam pri-
mary optical elementwith the lens, orintegrating the high-
beam primary optical element with the lens, or simulta-
neously integrating the low-beam primary optical ele-
ment and the high-beam primary optical element with the
lens, the size of the vehicle light optical element assembly
can be effectively reduced without affecting high-beam
lighting and low-beam lighting, and the installation accu-
racy and the optical system accuracy can also be im-
proved.

[0019] Otheradvantages ofthe presentdisclosure and
the technical effects of the preferred implementation
modes will be further described in the following specific
implementation modes.

Brief Description of the Drawings
[0020]

Figure 1 is a three-dimensional structural schematic
diagram of a vehicle light optical element assembly
of a first specific embodiment of the present disclo-
sure;

Figure 2 is a side view of a vehicle light optical ele-
ment assembly of the first specific embodiment of
the present disclosure;

Figure 3 is a cutaway view of Figure 2;

Figure 4 is a cutaway view of another condensation
structure of the first specific embodiment of the
present disclosure;

Figure 5 is a three-dimensional structural schematic
diagram of a vehicle light optical element assembly
of a second specific embodiment of the present dis-
closure;

Figure 6 is a cutaway view of Figure 5;

Figure 7 is a three-dimensional structural schematic
diagram | of a vehicle light optical element assembly
of a third specific embodiment of the present disclo-
sure;

Figure 8 is a three-dimensional structural schematic
diagram Il of a vehicle light optical element assembly
of the third specific embodiment of the present dis-
closure;

Figure 9 is a three-dimensional structural schematic
diagram 1l of a vehicle light optical element assem-
bly of the third specific embodiment of the present
disclosure;

Figure 10 is a cutaway view of Figure 9;

Figure 11 is a structural schematic diagram of a ve-
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hicle lighting device of a specific implementation
mode of the present disclosure;

Figure 12 is a schematic diagram of an automobile
lamp light shape in a low-beam mode of a specific
implementation mode of the present disclosure; and
Figure 13 is a schematic diagram of an automobile
lamp light shape in a high-beam mode of a specific
implementation mode of the present disclosure.

Descriptions of numerals in the drawings:
[0021]

: low-beam primary optical element
: high-beam primary optical element
lens

: wedge-shaped gap

: low-beam light source

: high-beam light source

: vehicle lighting device

: low-beam cut-off line

9: automobile lamp light shape in a low-beam mode
10: automobile lamp light shape in a high-beam
mode

11: low-beam condensation part

12: low-beam light passing part

13: low-beam cut-off line structure
14: low-beam light-exiting surface
21: high-beam condensation part

22: high-beam light passing part

23: high-beam cut-off line structure
24: high-beam light-exiting surface
31: lens light-incidence part

32: lens light-exiting part

ONOOTOAWN 2

Detailed Description of the Embodiments

[0022] Specific implementation modes of the present
disclosure will be described in detail below with reference
to the accompanying drawings. It should be understood
that the specific implementation modes described herein
are only used to illustrate and explain the present disclo-
sure, and are not intended to limit the present disclosure.
[0023] Firstly, it should be noted that in the following
description, some orientation words, such as "back",
"front", "left-right", etc., thatare involved in order to clearly
illustrate the technical solutions of the present disclosure
are all analogous to meanings of orientations pointed by
a light-exiting path. For example, a vehicle light optical
elementassemblyis taken as an example. The end, close
to a low-beam light source or a high-beam light source,
of the vehicle light optical element assembly is the back
end, and the end far away from the low-beam light source
or the high-beam light source is the front end. It can also
be understood that the end, provided with the conden-
sation part, of the vehicle light optical element assembly
is the back end, and the end provided with the lens light-
exiting partis the front end; and relative to the front-back
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direction of the vehicle light optical element assembly, a
direction from the left side to the right side of the vehicle
light optical element assembly is a left-right direction.
[0024] In the description of the present disclosure, it
should be noted that the terms "installation" and "con-
nection" should be understood in a broad sense unless
otherwise specified and limited. For example, it may be
fixed connection, detachable connection, or integrated
connection, or may be direct connection or indirect con-
nection through an intermediate medium, or may be in-
ternal communication of two elements or interaction be-
tween two elements. For those of ordinary skill in the art,
the specific meanings of the above terms in the present
disclosure can be understood according to specific situ-
ations.

[0025] The present disclosure provides a vehicle light
optical element assembly, including a low-beam primary
optical element 1, a high-beam primary optical element
2 provided below the low-beam primary optical element
1, and a lens 3 provided at the front end of the low-beam
primary optical element 1 and/or the high-beam primary
optical element 2.

[0026] The low-beam primary optical element 1 and/or
the high-beam primary optical element 2 are/is integrated
with the lens 3; and the low-beam primary optical element
1 and the high-beam primary optical element 2 are suit-
able for focusing and collimating light and then forming
alow-beam lighting light shape and a high-beam lighting
light shape via the lens 3.

[0027] It can be seen from the above-mentioned de-
scription that the vehicle light optical element assembly
of the present disclosure mainly has three basic structure
solutions: First, the low-beam primary optical element 1
and the lens 3 are integrated, that is, a light-exiting sur-
face of the low-beam primary optical element 1 and a
light-incidence surface of the lens 3 are coplanar, and
the high-beam primary optical element 2 is provided be-
low the low-beam primary optical element 1. Second, the
high-beam primary optical element 2 and the lens 3 are
integrated, thatis, a light-exiting surface of the high-beam
primary optical element 2 and the light-incidence surface
of the lens 3 are coplanar, and the low-beam primary
optical element 1 is provided above the high-beam pri-
mary optical element 2. Third, the lens 3 is simultaneously
integrated with the low-beam primary optical element 1
and the high-beam primary optical element 2, that is, the
light-incidence surface of the lens 3 is coplanar with the
light-exiting surface of the low-beam primary optical el-
ement 1 and the light-exiting surface of the high-beam
primary optical element 2, and the high-beam primary
optical element2 is provided below the low-beam primary
optical element 1. This setting has the advantages that
a space occupied by the vehicle light optical element as-
sembly in a vehicle lighting device and the size of the
vehicle lighting device are reduced without affecting a
light-exiting effect and the light-exiting efficiency; more-
over, the low-beam primary optical element 1 and/or the
high-beam primary optical element 2 and the lens 3 are
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made into a whole, so that the number of parts can be
reduced, the positioning and installation error between
original parts can also be reduced, and the accuracy of
an optical system of the vehicle lighting device is im-
proved.

[0028] The low-beam primary optical element 1 and/or
the high-beam primary optical element 2 and the lens 3
in the present disclosure are made into a whole, but this
does not affect the formed automobile lamp light shape.
Both the automobile lamp light shape in the low-beam
mode as shown in Figure 12 and the automobile lamp
light shape in the high-beam mode as shown in Figure
13 can meet an automobile lamp lighting requirement.
[0029] As a preferred structural form, the lens 3 in-
cludes a lens light-incidence part 31 and a lens light-
exiting part 32; the lens light-incidence part 31 is a plane,
abackwards protruding curved surface or a forwards pro-
truding curved surface; and the light-exiting part 32 is a
forwards protruding curved surface.

[0030] As shown in Figure 1 to Figure 4, as another
preferred structural form, the low-beam primary optical
element 1 sequentially, from back to front, includes at
least one low-beam condensation part 11 and a low-
beam light passing part 12; the low-beam light passing
part 12 and the lens light-incidence part 31 are integrated;
and a front edge of the lower surface of the low-beam
light passing part 12 is formed into a low-beam cut-off
line structure 13. The high-beam primary optical element
2 includes at least one high-beam condensation part 21;
a high-beam light-exiting surface 24 is formed at the front
end of the high-beam condensation part 21; and when
there are a plurality of high-beam condensation parts 21,
a shared high-beam light-exiting surface 24 is formed at
the front ends of the plurality of high-beam condensation
parts 21.

[0031] In the vehicle light optical element assembly of
the presentdisclosure, the front edge of the lower surface
of the low-beam light passing part 12 is formed into the
low-beam cut-off line structure 13, and the shape of the
low-beam cut-off line structure 13 matches the shape of
a low-beam cut-off line 8. The light passes through the
low-beam light passing part 12 and then enters the lens
3, so that a low-beam lighting light shape having the low-
beam cut-off line 8 can be formed through the low-beam
cut-off line structure 13. Moreover, after exiting from the
high-beam light-exiting surface 24 of the high-beam pri-
mary optical element 2 and then passing through the lens
3, the light can form a high-beam lighting light shape;
part of the light exiting from the high-beam primary optical
element 2 is emitted to the low-beam cut-off line structure
13, and is projected by the lens 3 to form a high-beam
cut-off line; and at this time, the high-beam cut-off line
overlaps the low-beam cut-off line 8, and the low-beam
lighting light shape and the high-beam lighting light shape
are well engaged.

[0032] As shown in Figure 5 and Figure 6, as another
optional structural form of the above-mentioned pre-
ferred structural form, the high-beam primary optical el-

10

15

20

25

30

35

40

45

50

55

ement 2 sequentially, from back to front, includes at least
one high-beam condensation part 21 and a high-beam
light passing part 22; the high-beam light passing part 22
and the lens light-incidence part 31 are integrated; and
a front edge of the upper surface of the high-beam light
passing part 22 is formed into a high-beam cut-off line
structure 23. The low-beam primary optical element 1
includes at least one low-beam condensation part 11; a
low-beam light-exiting surface 14 is formed at the front
end of the low-beam condensation part 11; and when
there are a plurality of low-beam condensation parts 11,
a shared low-beam light-exiting surface 14 is formed at
the front ends of the plurality of low-beam condensation
parts 11.

[0033] Similarly, in the vehicle light optical element as-
sembly of the present disclosure, the front edge of the
upper surface of the high-beam light passing part 22 is
formed into the high-beam cut-off line structure 23, and
the shape of the high-beam cut-off line structure 23
matches the shape of the low-beam cut-off line 8. The
light passes through the high-beam light passing part 22
and then enters the lens 3, so that a high-beam lighting
light shape having the high-beam cut-off line can be
formed through the high-beam cut-off line structure 23.
Moreover, after exiting from the low-beam light-exiting
surface 14 of the low-beam primary optical element 1
and then passing through the lens 3, the light can form
a low-beam lighting light shape; part of the light exiting
from the low-beam primary optical element 1 is emitted
to the high-beam cut-offline structure 23, and is projected
by the lens 3 to form the low-beam cut-off line 8; and at
this time, the low-beam cut-off line 8 overlaps the high-
beam cut-off line, and the low-beam lighting light shape
and the high-beam lighting light shape are well engaged.
Of course, a corresponding low-beam cut-off line struc-
ture may be provided on the light-exiting surface of the
low-beam primary optical element 1. These situations all
fall within the protection scope of the present disclosure.
[0034] In the above-mentioned two structural forms,
one of the low-beam primary optical element 1 and the
high-beam primary optical element 2 is not connected to
the lens 3; furthermore, this optical element omits a long-
er light passing part, and directly forms the light-exiting
surface at the front end of the condensation part, so that
while it is ensured that the low-beam lighting light shape
or the high-beam lighting light shape corresponding
thereto can be realized, materials can be saved, and the
weight of the vehicle lighting device can be reduced.
[0035] It should be explained here that according to
"GB 4599-2007-Automotive Filament Bulb Headlamps",
it is defined that: the light and shade cut-off line is a
boundary line presenting a visibly perceptible change in
light and shade after a light beam is projected onto a light
distribution screen. The low-beam cut-off line 8 refers to
an upper boundary of the low-beam lighting light shape,
and the high-beam cut-off line refers to a lower boundary
of the high-beam lighting light shape. Different countries
have different regulations on the shape of the low-beam
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cut-off line 8. The high-beam cut-off line shall theoreti-
cally overlap the low-beam cut-off line 8 or not be pro-
vided. The light distribution screen refers to a vertical
screen disposed at 25 m in front of a vehicle.

[0036] As shown in Figure 7 to Figure 10, as a further
optional structural form of the above-mentioned pre-
ferred structural form, the low-beam primary optical ele-
ment 1 sequentially, from back to front, includes at least
onelow-beam condensation part 11 and a low-beam light
passing part 12. The high-beam primary optical element
2 sequentially, from back to front, includes at least one
high-beam condensation part 21 and a high-beam light
passing part 22. The low-beam light passing part 12 and
the high-beam light passing part 22 are integrated with
the lens light-incidence part 31; the front edge of the lower
surface of the low-beam light passing part 12 is formed
into a low-beam cut-off line structure 13, and the front
edge of the upper surface of the high-beam light passing
part 22 is formed into a high-beam cut-off line structure
23; and a wedge-shaped gap 4 is formed between the
low-beam light passing part 12 and the high-beam light
passing part 22.

[0037] Differing from the above-mentioned two struc-
tural forms, the low-beam primary optical element 1 and
the high-beam primary optical element 2 may also be
simultaneously integrated with the lens 3. The front edge
of the lower surface of the low-beam light passing part
12 is formed into the low-beam cut-off line structure 13,
and the front edge of the upper surface of the high-beam
light passing part 22 is formed into the high-beam cut-off
line structure 23. At this time, due to the processing tech-
nology, the low-beam cut-off line structure 13 and the
high-beam cut-off line structure 23 will not overlap, thus
causing a gap existing between the low-beam cut-offline
8 having the low-beam lighting light shape and the high-
beam cut-off line having the high-beam lighting light
shape, so that the low-beam lighting light shape and the
high-beam lighting light shape cannot be well engaged.
This phenomenon may be made up for through a light
distribution means. The low-beam primary optical ele-
ment 1, the high-beam primary optical element 2 and the
lens 3 in the structural form are made into an integrated
structure, so that the positioning and installation error is
greatly reduced, and low-beam light shape and high-
beam light shape with higher accuracy can be thus
formed.

[0038] More preferably, a plurality of low-beam con-
densation parts 11 are provided in a left-right direction,
and a plurality of high-beam condensation parts 21 are
provided in a left-right direction.

[0039] The low-beam condensation parts 11 and the
high-beam condensation parts 21 of the present disclo-
sure are both of condensation cup structures, but the
low-beam condensation parts 11 and the high-beam con-
densation parts 21 of the present disclosure are not lim-
ited to this structure and arrangement mode. They may
also be of condensation cup structures or other conden-
sation structures provided into a matrix, or may further
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be of independent condensation cup structures or other
condensation structures. These situations all fall within
the protection scope of the present disclosure. As anoth-
er preferred structural form, the low-beam condensation
part 11 is of a condensation cup structure or a protrusion
structure which protrudes towards the back. More pref-
erably, the high-beam condensation part 21 is of a con-
densation cup structure or a protrusion structure which
protrudes towards the back.

[0040] The low-beam condensation part 11 and the
high-beam condensation part 21 play a role in focusing
and collimating light emitted by light sources, so that the
low-beam condensation part 11 and the high-beam con-
densation part 21 may be set to be of the condensation
cup structures according to their functional requirements,
or may also be of the protrusion structures which protrude
towards the back, or may further be of pyramid structures
that protrude towards the back, or may further be of other
structures, as long as they can satisfy a function of fo-
cusing and collimating the light. These situations all fall
within the protection scope of the present disclosure.
[0041] As a yet further preferred structural form, the
back end of the condensation cup structure is provided
with a concave cavity; the bottom of the concave cavity
is provided with a protrusion; and an external contour
surface of the condensation cup structure is of a curved
structure having an aperture that is gradually increased
from the back end to the front end.

[0042] Optionally, the condensation cup structure is
solid, a light-incidence surface of which is a plane, a con-
vex curved surface or a concave curved surface; and the
external contour surface of the condensation cup struc-
ture is of a curved structure having an aperture that is
gradually increased from the back end to the front end.
[0043] Itcan be seenfrom comparison between Figure
3 and Figure 4 that the condensation cup structure may
be provided with a concave cavity, or may be solid. Both
types of the condensation cup structures can meet the
light focusing and collimation effect. In addition, the
present disclosure further provides a vehicle lighting de-
vice 7. The vehicle lighting device 7 includes low-beam
light sources 5, high-beam light sources 6, and the vehi-
cle light optical element assembly according to any one
of the above-mentioned technical solutions. The low-
beam light sources 5 are in one-to-one correspondence
to the low-beam condensation parts 11, and the high-
beam light sources 6 are in one-to-one correspondence
to the high-beam condensation parts 21. Specifically, the
vehicle lighting device 7 further includes a low-beam cir-
cuit board and a high-beam circuit board; the low-beam
light sources 5 are provided on the low-beam circuit
board; and the high-beam light sources are provided on
the high-beam circuit board.

[0044] Optionally, the vehicle lighting device 7 further
includes a circuit board, and the low-beam light sources
5 and the high-beam light sources 6 are both provided
on the circuit board.

[0045] It can be seen from the above-mentioned de-
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scription that there are a plurality of low-beam light sourc-
es 5 and a plurality of high-beam light sources 6, and the
low-beam light sources 5 and the high-beam light sourc-
es 6 need to be installed on the circuit board. There may
be two installation modes here: In the first mode, the low-
beam light sources 5 are provided on one low-beam cir-
cuit board, and the high-beam light sources 6 are provid-
ed on one high-beam circuit board. In the second mode,
the low-beam light sources 5 and the high-beam light
sources 6 are provided on the same circuit board. A spe-
cific installation mode is selected according to an actual
situation.

[0046] The vehicle light optical element assembly in
the vehicle lighting device 7 of the present disclosure is
smaller in size, so that the vehicle lighting device 7 of the
present disclosure is gradually developing towards min-
imization. The minimization of the vehicle lighting device
7 is conductive to arranging the vehicle lighting device 7
in a limited space of a lamp body of a vehicle light at will,
and can realize different light-exiting modeling surfaces
by means of different arrangement forms.

[0047] Further, the present disclosure further provides
a vehicle light, including at least one vehicle lighting de-
vice 7 according to atleast one of the technical solutions.
[0048] It can be seen from Figure 11 that the vehicle
light of the present disclosure includes three vehicle light-
ing devices 7. These vehicle lighting devices 7 are usually
provided according to one straight line or curved line, or
provided according to a matrix form. This is set according
to an actual light-exiting requirement and modeling re-
quirement of the vehicle light.

[0049] In addition, the present disclosure further pro-
vides a vehicle, including the vehicle light in the above-
mentioned technical solution.

[0050] It can be seen from the above-mentioned de-
scription that the vehicle light optical element assembly
of the present disclosure includes the low-beam primary
optical element 1, the high-beam primary optical element
2 provided below the low-beam primary optical element
1, and the lens 3 provided at the front end of the low-
beam primary optical element 1 and/or the high-beam
primary optical element 2. The low-beam primary optical
element 1 and/or the high-beam primary optical element
2 arelis integrated with the lens 3; and the low-beam pri-
mary optical element 1 and the high-beam primary optical
element 2 are suitable for focusing and collimating light
and then forming a low-beam lighting light shape and a
high-beam lighting light shape via the lens 3. By means
of integrating the low-beam primary optical element 1
with the lens 3, or integrating the high-beam primary op-
tical element 2 with the lens 3, or simultaneously inte-
grating the low-beam primary optical element 1 and the
high-beam primary optical element 2 with the lens 3, the
size of the vehicle light optical element assembly of the
present disclosure can be effectively reduced without af-
fecting high-beam lighting and low-beam lighting; and
moreover, the positioning and installation error can also
be reduced, and the optical system accuracy isimproved.
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[0051] The preferable implementation modes of the
present disclosure are described above in detail with ref-
erence to the accompanying drawings. However, the
present disclosure is not limited to the specific details in
the foregoing implementation modes. Various simple
variations may be made to the technical solutions of the
present disclosure within the technical concept ranges
of the present disclosure, and these simple variations all
fall within the protection scope of the present disclosure.
[0052] In addition, it should be noted that the various
specific technical features described in the above specific
implementation modes may be combined in any suitable
manner without contradiction. In order to avoid unneces-
sary repetition, various possible combination modes will
not be additionally described in the present disclosure.
[0053] In addition, various different implementation
modes of the present disclosure may also be arbitrarily
combined, and these combinations should also be re-
garded as the contentdisclosed inthe presentdisclosure,
as long as they do not violate the idea of the present
disclosure.

Claims

1. Avehicle light optical element assembly, comprising
alow-beam primary optical element (1), a high-beam
primary optical element (2) provided below the low-
beam primary optical element (1), and alens (3) pro-
vided on the front end of the low-beam primary op-
tical element (1) and/or the high-beam primary opti-
cal element (2), wherein the low-beam primary opti-
cal element (1) and/or the high-beam primary optical
element (2) are/is integrated with the lens (3); the
low-beam primary optical element (1) sequentially,
from back to front, comprises at least one low-beam
condensation part (11) and a low-beam light passing
part (12); the low-beam light passing part (12) and
alens light-incidence part (31) are integrated; a front
edge of alower surface of the low-beam light passing
part (12) is formed into a low-beam cut-off line struc-
ture (13); the high-beam primary optical element (2)
comprises at least one high-beam condensation part
(21); a high-beam light-exiting surface (24) is formed
at a front end of the high-beam condensation part
(21); or

the high-beam primary optical element (2) se-
quentially, from back to front, comprises at least
one high-beam condensation part (21) and a
high-beam light passing part (22); the high-
beam light passing part (22) and the lens light-
incidence part (31) are integrated; and a front
edge of an upper surface of the high-beam light
passing part(22) is formed into a high-beam cut-
off line structure (23); the low-beam primary op-
tical element (1) comprises at least one low-
beam condensation part (11); a low-beam light-
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exiting surface (14) is formed at a front end of
the low-beam condensation part (11); or the low-
beam primary optical element (1) sequentially,
from back to front, comprises at least one low-
beam condensation part (11) and a low-beam
light passing part (12); the high-beam primary
optical element (2) sequentially, from back to
front, comprises atleast one high-beam conden-
sation part (21) and a high-beam light passing
part (22); the low-beam light passing part (12)
and the high-beam light passing part (22) are
integrated with the lens light-incidence part (31);
a front edge of a lower surface of the low-beam
light passing part (12) is formed into a low-beam
cut-off line structure (13), and a front edge of an
upper surface of the high-beam light passing
part (22) is formed into a high-beam cut-off line
structure (23); a wedge-shaped gap (4) is
formed between the low-beam light passing part
(12) and the high-beam light passing part (22);
the lens (3) comprises a lens light-incidence part
(31) and a lens light-exiting part (32); the lens
light-incidence part (31) is a plane, a backwards
protruding curved surface or a forwards protrud-
ing curved surface; and the lens light-exiting part
(32)is aforwards protruding curved surface; and
the low-beam primary optical element (1) and
the high-beam primary optical element (2) are
suitable for focusing and collimating light and
then forming a low-beam lighting light shape and
a high-beam lighting light shape via the lens (3).

The vehicle light optical elementassembly according
to claim 1, wherein a plurality of low-beam conden-
sation parts (11) are provided in a left-right direction,
and a plurality of high-beam condensation parts (21)
are provided in a left-right direction.

The vehicle light optical elementassembly according
to claim 1, wherein the low-beam condensation part
(11)is of a condensation cup structure or a protrusion
structure which protrudes towards the back.

The vehicle light optical elementassembly according
to claim 1, wherein the high-beam condensation part
(21)is of a condensation cup structure or a protrusion
structure which protrudes towards the back.

The vehicle light optical elementassembly according
to claim 3 or 4, wherein a back end of the conden-
sation cup structure is provided with a concave cav-
ity; the bottom of the concave cavity is provided with
a protrusion; an external contour surface of the con-
densation cup structure is of a curved structure hav-
ing an aperture that is gradually increased from the
back end to the front end; or

the condensation cup structure is solid, a light-inci-
dence surface of which is a plane, a convex curved
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surface oraconcave curved surface; and an external
contour surface of the condensation cup structure is
of a curved structure having an aperture that is grad-
ually increased from the back end to the front end.

A vehicle lighting device, comprising low-beam light
sources (5), high-beam light sources (6), and the ve-
hicle light optical elementassembly according to any
one of claims 1 to 5, wherein the low-beam light
sources (5) are in one-to-one correspondence to the
low-beam condensation parts (11), and the high-
beam light sources (6) are in one-to-one correspond-
ence to the high-beam condensation parts (21).

The vehicle lighting device according to claim 6, fur-
ther comprising a low-beam circuit board and a high-
beam circuit board; the low-beam light sources (5)
are provided on the low-beam circuit board; the high-
beam light sources (6) are provided on the high-
beam circuit board; or

the vehicle lighting device further comprises a circuit
board, wherein the low-beam light sources (5) and
the high-beam light sources (6) are both provided on
the circuit board.

A vehicle light, comprising at least one vehicle light-
ing device (7) according to claim 6 or 7.

A vehicle, comprising the vehicle light according to
claim 8.
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